ABSTRACT: To analyze physical properties and chemical composition of alkaline residue from Weifang and detect on the feasibility used in subbase of secondary and under secondary level road. Alkaline residue is firstly added to varieties of materials such as clay, lime, fly ash etc, forming alkaline residue stabilized soil. Then, alkaline residue stabilized soil of the different ratio is proceeded on indoor compaction test, unconfined compression test, triaxial shear test.
INTRODUCTION
Alkaline residue is a kind of white precipitate by ammonia-soda processing. Now, alkaline residue's output has reached about ten million tons every year in china, but the actual utilization rate is less than 15%. For example, Weifang alkali factory can annually manufacture 1 million tons soda ash, then let of 0.5 million tons alkaline residue, and superadd the historical accumulation of alkaline residue, which makes alkaline residue reach several million tons. Alkaline residue accumulation not only occupies a large amount of land resources but also causes seriously environmental pollution. Hence, it is urgent affairs that alkaline residue is utilized synthetically.
In order to improve the utilization rate of alkaline residue and control environmental pollution, we explore the alkaline residue feasibility that used in subbase of secondary and under secondary level road. First of all, the engineering properties of alkaline residue are researched, such as alkaline residue's physical indicators and chemical composition. Then, alkaline residue is mixed into the material, such as clay, lime, fly ash, and makes alkaline residue stabilized soil of different ratio. Through a series of geotechnical tests, we test its main indicators of mechanics. Af-terwards, we get the ratio with conforming specification, then we pave subbase. Only in this way can we not only solve the problem of environment, but also reduce the engineering cost.
CHEMICAL COMPOSITION AND PHYSICAL INDICATORS OF ALKALINE RESIDUE

Chemical composition of alkaline residue
Alkaline residue is a kind of white powder material, and its chemical composition is stable as shown in Figure 1 . The chemical composition from Weifang area is shown in Table 1 , elements such as Table 2 . Test methods use X-ray diffraction, energy spectrum analysis and differential thermal analysis. Results from Table 1 and Table 2 , the main elements of alkaline residue are carbon and oxygen, accounting for about 70%. The main ingredients are low dissolvability salts and silicon, magnesium, aluminum, iron oxide, which can be used as alkaline residue internal space frame. Because of existing large amounts of calcium carbonate (mainly calcite and aragonite), alkaline residue own or in combination with other soil particles produces cementation, which is of great significance in engineering. Other ingredients such as calcium chloride, sodium chloride in alkaline residue dissolve in water easily, the quantity is less, and the chlorine ion can decrease slowly in the leaching process for a long time. So we can conclude through chemical analysis that alkaline residue can be used as the engineering soil.
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Physical indicators of alkaline residue 2.2.1 Moisture content
Alkaline residue is a kind of strong hydrophilic material. Drying method is used to test the moisture content in 50%~140% or so. Alkaline residue from Weifang area has formed a "alkaline residue mountain" as shown in Figure 2 . Different layers have different moisture content of alkaline residue. The moisture content of bottom layer is lower, alkaline residue's moisture content gradually begins to rise from bottom-up. This is mainly because alkaline residue of bottom layer has a long accumulation time, which results from the internal moisture evaporation. Table   3 is the moisture content of different alkaline layer. The first layer 10~12 50~65
The second layer 7~9 62~84
The third layer 4~7 81~98
The fourth layer 1~4 95~132
The fifth layer less than one year 128~140 Through the experiment procedures for screening test results from Table 4 , it shows that 0.075~0.01 mm particles accounts for about 80%, thus we can conclude that powder particles is in the majority in alkaline residue, belonging to the category of silt.
Particle size analysis
Liquid and plastic limits
According to the experiment procedures, we adopt liquid limit and plastic limit joint measurement. Liquid limit is 71.2%, plastic limit is 52.1%, and plasticity index is 19.1 by means of test.
Hence we can know that alkaline residue possesses higher liquid limit and plastic limit. It mainly results from strong hydrophilicity of alkaline residue. According to the plasticity index tumble, because of plasticity index>17, alkaline residue should belong to clay and has good plasticity.
Compaction test
According to the experiment procedures, alkaline residue compaction test adopts the method of light compaction test and is carried out in the standard compaction instrument, the test result is shown in Figure 3 . We can see from the Figure 3 , the best moisture content is 56.3% and the maximum dry density is 0.93g/cm 3 . Compaction test shows that Industrial alkaline residue's moisture content usually is far greater than the best moisture content that compaction test does. If we want to put alkaline residue pave the road subbase, its moisture content must be reduced. Compared with ordinary soil, alkaline residue's dry density is smaller and the void ratio is larger, which result in decreasing resistance to deformation ability.
THE MECHANICS INDEXES OF ALKALINE RESIDUE STABILIZED SOIL
Raw material preparation
The main materials of experiment are industrial alkaline residue, lime, clay, fly ash etc. Alkaline Table 5 . 
The unconfined compression test
We make ten groups specimens on the basis of the maximum dry density and optimum moisture content and use road strength instrument tests unconfined compressive strength experiment.
According to the construction technical specification of highway pavement base, lime mixture's strength is 0.5~0.7 and lime-fly ash mixture's strength is greater than or equal to 0.5 MPa in secondary and under secondary highway subbase. We can see from Table 5 that only 3 ~ 5 groups, 7 ~ 9 groups meet the specification requirements.
①
The group 1 and the group 2 are destroyed, we can explain that alkaline residue as cementing material mixed with soil has weak strength. After mixed with 3% lime, the overall strength is not also obvious. The test block is destroyed.
②
In the mixture, after lime content is increased to 12%, its compressive strength increased and meet the specification requirements. When fly ash and alkaline residue is the same rate (the 9 and 13 group), if lime is not added, mixture is no strength. This can be explained that its main cementation is lime. Alkaline residue added is lower compressive strength, this is mainly because its internal pore is large, not enough to be a space frame, structural integrity is loose.
③
Under mixed with the same lime content, lime alkaline residue soil's compressive strength added fly ash (the 5 and 7 group, the 6 and 8 group) is greater than lime alkaline residue soil, this is mainly because fly ash is filled with alkaline residue's pore, which enriches its skeleton structure and increases the compactness of mixture.
The triaxial shear test
The triaxial shear test adopts non consolidation and non drainage tests. Test confining pressure respectively is 100 KPa, 200 KPa and 300 KPa.
We can see from the Table 5 ① When lime soil is mixed with a little alkaline residue (the 3 and 4 group), its cohesion decreases, but the friction angle increases, shear strength is increased to a certain extent. This is mainly because the inner of alkaline residue exists aggregate, which increases the shear strength.
②
After fly ash is added to lime alkaline residue soil (the 5 and 7 group, the 6 and 8 group), its cohesion increases about 0.5~1 times, friction angle decreases 20%~30%. Compared with the friction angle lower, cohesion increases more, thus lime-fly ash alkaline residue soil's shear strength is larger than the lime alkaline residue soil. This is mainly because fly ash is added to alkaline residue, which fills the pore of alkaline residue. It's properties and structure are much stable than alkaline residue.
③
If a large amounts of alkaline residue is mixed with lime soil (the 5 and 6 group), the cohesion and friction angle of mixture decrease much larger. It shows that alkaline residue's overall shear character is poor. Alkaline residue is not enough to take the whole block shear strength.
CONCLUSION
The moisture content of natural alkaline residue is generally higher and its grain diameter is smaller, belonging to the category of silt. According to the plasticity index tumble, alkaline residue should belong to clay and has good plasticity due to plasticity index>17.
Through different analysis, we can test alkaline residue contains a variety of salt compound and silicon, magnesium, aluminum, iron oxide. Its main composition is CaCO 3 , which can be regarded as internal space frame. Through indoor test, we can know that the best moisture content of alkaline residue is 50%~60%, and the dry density is much smaller. Alkaline residue's features are greatly different from general engineering soil.
